Background: South Asians are some of the least active people in the UK, but we know very little about how physical activity varies within and between different UK South Asian groups. There is much socio-economic and cultural heterogeneity among UK Indians, Pakistanis and Bangladeshis, and the same approaches to increasing physical activity may not be appropriate for all people of these ethnic groups. We report on the variation in physical activity behaviour prevalence in quantitative studies and the variations in attitudes, motivations and barriers to physical activity among South Asians in qualitative papers. Methods: We performed systematic searches in MEDLINE, Embase and Psychinfo for papers written in English and published between 1990 and 2014. We also attempted to search literature not published in peer-review journals (the 'grey' literature). We reported data for the quantitative observational studies and synthesised themes from the qualitative literature according to age-group. We assessed the quality of studies using a National Institute of Health and Clinical Excellence tool. Results: We included 29 quantitative papers and 17 qualitative papers. Thirteen papers reported on physical activity prevalence in South Asian children, with the majority comparing them to White British children. Four papers reported on adult second-generation South Asians and the rest reported on South Asian adults in general. Second-generation South Asians were more active than the first-generation but were still less active than the White British. There were no high quality qualitative studies on second-generation South Asian adults, but there were some studies on South Asian children. The adult studies indicated that the second-generation might have a more favourable attitude towards physical activity than the first-generation. Conclusions: There is clear variation in physical activity levels among UK South Asians. Second-generation South Asians appear to be more physically active than the first-generation, but still less active than the White British. More qualitative research is needed to understand why, but there are indications that second-generation South Asians have a more positive attitude towards physical activity than the first-generation. Different strategies to increase physical activity may be needed for different generations of UK South Asians.
Background
Ethnicity is poorly measured in epidemiological studies, failing to reflect both its social nature and socioeconomic and cultural heterogeneity within ethnic groups. Ethnicity is a multifaceted concept encompassing factors such as language, marriage patterns and common ancestry, but this is not accurately reflected by the current measurement methods, such as those used in the national census. Consequently, when we aim to understand physical activity in ethnic groups, we may miss the influence of other factors related to having an ethnic minority background, such as country of birth or the country where most schooling took place. In this paper we review the literature on physical activity prevalence and attitudes within the UK Indian, Pakistani and Bangladeshi populations to explore how physical activity varies between and within these UK South Asian groups.
There have been two reviews on physical activity among UK South Asians during the past decade. Fischbacher et al. 2004 [1] reviewed physical activity in the UK South Asian population, and Babakus & Thompson 2012 [2] reviewed physical activity in South Asian women internationally. Both reviews reported low levels of physical activity among South Asians, with women in particular having a low level of physical activity. Babakus & Thompson 2012 also reported on the barriers and motivations for physical activity in South Asian women found in the literature. While providing valuable information, neither of these reviews discussed how physical activity prevalence varies within different South Asian groups.
Within the UK, the Health Survey for England 2004 was the latest health survey to boost the ethnic minority sample, therefore providing the most reliable estimates for physical activity levels in English ethnic minorities. According to the old physical activity guidelines in place in 2004, 37 % of men and 25 % of women in the general population were doing the recommended levels of physical activity. Comparisons between ethnic minorities show that Bangladeshi men and women had the lowest proportion of people meeting the guidelines (26 % and 11 % respectively) [3] . The Health Survey for England also reported that differences between younger and older people were greater for Indian women and for Bangladeshi respondents than for the general population (mostly the White British group). 18 % of Indian women aged 16 to 34 compared to 2 % of Indian women aged over 55 were highly active [3] .
There are no ethnic-specific cohorts in the UK, although there are studies with a high-proportion of ethnic groups in their sample. However, these cohorts are all set up to explore the health and behaviour of children, and information on the health behaviours of UK-born ethnic minority adults will not be available for some years. Since children's behaviour is heavily influenced by parental behaviour, it is necessary to study adults in order to obtain an accurate picture of how the second-generation differs from their parents.
It is particularly important to understand the differences in risk factors for cardiovascular disease (CVD) between migrant (first-generation) and second-generation ethnic groups because the second-generation of some ethnic groups is still relatively young and may still have a good chance of altering their CVD risk in later life [4] . A childhood in the UK has exposed second-generation ethnic minorities to many experiences that differ from those of their parents, making it plausible that second-generation ethnic minorities also differ from their parents in their health behaviours. Physical activity is known to be low among South Asians compared to the rest of the population [5] . However, exposure to activity in school, through the media and the wider social environment may mean that second-generation ethnic groups will have physical activity patterns that differ from those of the firstgeneration.
Methods
We performed systematic searches in MEDLINE, Embase and Psychinfo for papers written in English and published between 1990 and 2014. We also attempted to search literature not published in peer-review journals (the 'grey' literature). The website www.better-health.org.uk has a comprehensive list of resources and organisations that work on ethnicity and health; we searched through the website of each organisation that worked with a relevant ethnic group or on physical activity to find additional papers.
We combined three groups of search terms using the ' AND' command. The search terms related to South Asian ethnicity were, ' Asian' , 'Indian' , 'Pakistani' and 'Bangladeshi'. The terms on physical activity included 'physical activity' , 'exercise' , 'walking' , 'leisure' , 'sports' and 'transport'. The third group limited the search to the United Kingdom, and the MeSH term 'United Kingdom' was used with all its subheadings.
Both MeSH terms and keywords were used; the full search strategy used to search the databases is available on request. We assessed the quality of the papers after determining whether they met the inclusion/exclusion criteria.
The inclusion and exclusion criteria for the reviews were as follows:
Inclusion/exclusion criteria for all:
Papers must report on South Asian populations residing within the UK (Indian, Pakistani or Bangladeshi). Papers must have been published between 1990 and 2014. Review articles will be excluded. Patient groups will be excluded.
For the quantitative literature:
Papers must report on the prevalence of physical activity. Papers reporting only physiological data on fitness will be excluded. Papers reporting observational studies will be included. Papers reporting experimental studies will be excluded.
For the qualitative literature:
Papers must report on the attitudes, influences, barriers or motivators to physical activity.
The search yielded 821 hits altogether. We reviewed the search results by first examining the titles and abstracts of papers that met the inclusion criteria. If the abstract met the inclusion criteria, we read the paper in full to decide whether or not to include it in the review. CF read through 20 % of the abstracts to judge against the inclusion/exclusion criteria and any disagreements were resolved through discussion with PB. We searched the references of all papers read in full and the publication lists of included authors; we subjected these to the same title and abstract screening process. Figure 1 illustrates the review process. Reasons for exclusion at the title and abstract level included not reporting on the prevalence of physical activity, not reporting on South Asian ethnic groups and not reporting on a UK population.
Data extraction
For the quantitative studies, we extracted data on ethnic group, whether there was a comparison to the White British or general population, type of measurement, location of study and sample size. For the qualitative studies we extracted information on data collection method (focus groups or interviews), ethnic group, location, number of participants and analytical approach.
Study quality assessment
We assessed the quality of the papers included in the review by using a quality appraisal tool from the National Institute for Health and Clinical Excellence (NICE) Public Health guidance [6] . Quality appraisal tools are intended as guides; we used the NICE checklist for studies reporting correlations and associations in order to assess both the internal and external validity of the papers.
Quantitative studies
For the quantitative observational studies, we organised the reported prevalence of physical activity according to age-group. For the qualitative literature we synthesised the themes and also reported these according to age-group. Table 1 describes the basic characteristics of the included papers, of which there were 29 . One study was a prospective cohort [13] and the rest were cross- Quantitative:14 Qualitative:4
Reasons for exclusion

Conference paper =4
Results not reported by ethnic group =7
Physical activity prevalence not reported =2
Sample not representative =1
Findings still being analysed =1
Only attitudes to measurement tool reported =1
Paper not available =1
Patient group =1
Excluded on basis of title and abstract = 589
Studies for full screening = 58 Eight of the studies used accelerometers or pedometers to objectively measure physical activity levels, and six of these studies were carried out with school-children. Six studies reported using validated self-report questionnaires. However the remaining majority of papers used self-report, non-validated questionnaires to measure physical activity. 
Qualitative studies
We included 17 studies in this review [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] [51] [52] (Table 2 ). The locations of the studies varied: four were based in London, four in the North West of England, four in central England and the remaining studies were conducted in Scotland, Wales or Great Britain in general. The age range of participants ranged from eight to 70 years, and we present the findings for children and second-generation adults, using the socioecological model; results for adults of any age are in the appendix. Six of the studies reported interviewing South Asians, with the other 11 presenting findings for Indians, Pakistanis or Bangladeshis separately. Interestingly, none of the papers included here specifically reported differences between South Asian groups, usually just stating when a finding or theme was relevant to one of the ethnic groups in particular.
Quality assessment
Quantitative papers
Of the papers reporting on children, only one reported a power calculation for the sample size [30] . The other 11 papers provided no justification for their sample size; the majority only reported the number of people they had recruited, implying that their aim was to recruit as many children as possible into their studies. Three of the studies on children had fewer than 70 South Asian participants [7, 9, 10] . Without a sample size calculation, we cannot know whether there are enough participants to detect a particular size of difference between the two ethnic groups and therefore whether to reject the null hypothesis of no difference between the two ethnic groups. The fact that all of the studies do report a difference, despite using different measurements, indicates that rejection of the null hypothesis may be the correction conclusion, but without a sample size calculation we cannot be sure. There were also issues with the quality of measurement, both for ethnicity and physical activity. For the studies on children, ethnicity was measured through self-identification to pre-defined categories [9, 13, 14, 18, 21, 23, 25] (often through the parents) or through school records, where ethnicity is reported by the parents [7, 8, 10, 11, 30] . While self-identifying ethnicity is regarded as the best measure, assigning people to pre-defined categories or asking them to choose from a pre-defined list restricts the process of self-identification, and therefore the meaning of ethnicity.
Five of the 12 studies on children measured physical activity using an objective measurement tool, either an accelerometer or a pedometer [9, 10, 13, 21, 23] , and the rest used a self-report physical activity questionnaire or, in one case, a single physical activity question [30] . While objective measures of physical activity are more reliable than questionnaires, which are subject to recall bias or social desirability bias, particularly for children [53] , there are still potential pitfalls. The placement of the accelerometer on the body (at the hip, ankle or wrist) may affect the output of the device, and the devices cannot be worn during wet activities such as swimming. Although accelerometers and pedometers are able to provide objective data on physical activity, a criticism of them is that they are unable to measure the context in which the physical activity is carried out. Of the studies using questionnaires, three used a validated questionnaire [7, 8, 18] and one used a non-validated questionnaire on vigorous sports [14] .
Of the 12 studies on children, only four included socioeconomic or deprivation factors in their analyses [9, 11, 13, 14] . This is surprising given that socioeconomic factors and neighbourhood deprivation are common explanations for why South Asians do less physical activity than the White British population [54] . The exclusion of these factors from analyses that account for other potential confounding factors, such as age and sex, points to the lack of theoretical models in the papers. No paper, on either children or adults, reported using a theoretical model to describe the potential causes of physical inactivity in populations. By not referring to any theoretical model, the authors have excluded a potential confounder from their analyses -which they had often measured as part of the study. The exclusion of socioeconomic status or deprivation means that it is possible that the differences found between ethnic groups could be due to their socioeconomic circumstances rather than to their ethnic background.
Second-generation adults
Of the four papers reporting on second-generation South Asian adults, three lacked power calculations [24, 28, 32] , rendering it impossible in these cases to determine whether the sample sizes obtained were large enough to detect a difference in prevalence between generations, or between the UK-born ethnic groups and the White British ethnic groups. One of the four papers reported a sample size calculation [20] . The other three papers reported either using existing survey data or simply recruiting as many participants as possible. Low sample sizes may mean that the samples are biased towards a particular age group, sex or other characteristic and may not give accurate snapshots of the prevalence of risk factors in second-generation ethnic minorities in the UK. Two of the papers used the snowball sampling technique to increase their sample size [20, 24] . Snowball sampling is commonly used in populations where it is difficult to recruit participants, but produces a biased sample because recruitment is done through the contacts of existing participants. This is likely to affect the generalisabilty of the findings to the wider ethnic minority populations that were studied, although the authors did not discuss this issue.
Three papers used non-validated self-report measures to estimate prevalence [20, 28, 32] . Self-report data is open to recall bias and there is a real possibility of reporting an inaccurate prevalence. No study reporting on second-generation adults used an objective measure of physical activity. Three papers measured ethnicity through people selfidentifying to pre-defined categories. In the fourth paper, the authors obtained ethnicity information by identifying South Asian surnames in birth records [20] . The authors do not report confirming this ethnicity information with their participants, and as a result each participant has had their ethnicity assigned for them, based on ancestry. This is essentially only a physical measure of ethnicity; if people have not self-identified as South Asian, we cannot be sure that they have a cultural or social identification with the South Asian population.
The analysis of two papers was insufficient [20, 24] . Where regression models were conducted, important confounders, such as socioeconomic measures, were not included, even where data were available in the study. As discussed with the studies on children, this highlights the absence of theoretical frameworks addressing all potential causes of the behaviour being studied in the construction of statistical models to explain the behaviour. Not including known confounders affects the conclusions drawn from the study, as any associations found between variables may in fact be confounded by a third variable. The dearth of socioeconomic status measures in the regression models raises concerns about the methods and theories used to identify potential confounders in the studies as a whole.
Qualitative papers Children
Five papers reported on motivations or barriers to physical activity in South Asian children in the UK [36, 47, 48, 50, 51] . All of these papers were of reasonable quality, but none of the papers discussed how the researchers themselves might have influenced the data collection or analysis, through their own background or attitudes. Reflecting on how an interviewer might influence the interview or focus group is important because interviewees may offer more or less information according to how they perceive the interviewer [55] .
Only one study on children reported using an existing theoretical model, which the authors used to guide their analysis of the data [39] . Theoretical models in qualitative research can be used to develop hypotheses, to develop interview guides or, as in this paper, used to guide the analysis [56] . Most papers conducted a thematic analysis of their data, but placing these themes into a theoretical framework is useful for interpretation and can aid understanding of the practical value of the findings.
Second-generation adults
Three studies reported information on the attitudes, motivations and barriers to physical activity in secondgeneration South Asian adults [38, 39, 49] . One of these was a report, rather than a peer-reviewed article and had limitations in the reporting of the methods, context and analysis [49] . The authors did not describe their sampling approach, the context in which focus groups were held or give detail of how they analysed the focus group data. Without this information it is difficult to assess the quality of the study accurately.
None of these studies reported how the researcher may have influenced data collection. Of the three studies, only Grace et al. 2008 reported receiving ethical approval for their study [39] . Ethical approval is important in any research project in order to protect research participants and ensure researchers and universities are carrying out appropriate research. All three studies neglected to discuss the limitations of their studies, a key element of high quality research. Reporting the limitations of your study allows the reader to ascertain whether the authors themselves understands the extent to which their findings are valid, and also allows the reader to gauge the transferability of the findings.
The two peer-review articles provided only fleeting remarks on adult second-generation physical activity attitudes. The report by Rai & Finch 1997 provided some more information, although the information was not reported separately for the second-generation [49] . Poor discussion of the study limitations, analytical approach and methods means that although the findings reported are rich in their description, the only study with detailed information on second-generation South Asian adults in the UK is low in quality.
For the rest of the papers, the overall quality was affected by the fact that all but one [45] failed to discuss the impact of the researcher on the data collection and analysis. Two papers were of fairly low quality [46, 51] , with poor reporting of data collection methods, the context in which the research was carried out, the analytical techniques, and no discussion of the study limitations or reporting of whether ethical approval was received. Only one paper reported using a theoretical model [52] .
Results
Prevalence of physical activity South Asian children
One study on children was a prospective cohort, which collected physical activity data from the children in year seven of their study. The rest of the studies on children were cross-sectional. Seven studies were located in the Midlands, with two of those also recruiting children from London. One study was exclusively based in London, one was based in the North East of England and another in Glasgow. Two studies were conducted throughout the UK or England.
Information on the number of UK-born South Asian children is only available for three studies. Griffiths et al. 2013 used the Millennium Cohort Study, which recruited children born in the UK in the year 2000, therefore all the children included in their paper are second-generation (139 Indian, 177 Pakistani and 70 Bangladeshi) [13] . Harding et al. 2008 report on results from the DASH Study, which is based in London; they report that 76.1 % of the Indian group and 82.9 % of the Pakistani/Bangladeshi group were born in the UK (166 and 184 respectively) [14] . Williams et al. 1998 report that 287 (86 %) of their South Asian sample were born in the UK [30] .
Studies reporting on physical activity prevalence among South Asian children all reported a lower prevalence compared to White British children, irrespective of the measurement tool ( Table 3 ). Studies that measured boys and girls separately consistently reported that girls were less physically active than boys, for both South Asian and White British groups.
Differences between males and females
Owen et al. (2009) used an accelerometer to measure physical activity in South Asian children and White
European children, and also examined differences between boys and girls. South Asians were less physically active than White European children for all measures, but there were large differences between girls and boys for both ethnic groups. South Asian girls were the least active, spending the largest number of minutes being sedentary and the smallest number of minutes being moderately or vigorously active. Harding et al. 2008 combined the Pakistani and Bangladeshi group and found that Pakistani/Bangladeshi girls were the least active compared to the White British and Indian groups. Interestingly, almost a third of Pakistani/Bangladeshi boys were in the most active quartile, compared to around a quarter of Indian and White British boys [14] .
Only one study examined Indian, Pakistani and Bangladeshi groups separately [13] . Measured using accelerometers, in this study the Bangladeshi group was the least active and the Indian group the most active (33 % versus 40 % respectively meeting recommended physical activity levels).
Activity during break-time
Eyre et al. 2013 used a pedometer and heart-rate monitor to measure activity levels in children aged between eight and nine years. The authors found that South Asian children were less physically active than White European children for all measures included in their study. They found significant differences between the two ethnic groups for the average counts per minute overall and during break-time, with South Asians being less active during break-time [10] . Pollard et al. 2012 examined differences in activity during break time in school, and found that British Pakistani girls were less active than White British children, which concurs with the findings from Eyre et al. 2013 [25] .
Weekend and Weekday activity
While not reported in Table 3 , Eyre et al. 2013 also found that South Asian children were less active than White European children at the weekends and after school [10] . Duncan et al. 2012 report on the average steps per day taken by South Asian children, at the weekend or a weekday. They found that South Asian children were less active than White children both on weekdays and at weekends, which is in line with the results reported by Eyre et al. 2013 [9] .
Second-generation South Asian adults
Four studies reported on the physical activity of secondgeneration adult South Asian groups [20, 24, 28, 32] . Table 4 shows that while they used different measures, all four reported that second-generation South Asians were more active than the first-generation. The three studies comparing South Asian and White British groups showed that the second-generation is still less active than the White British population.
Lean et al. 2001 [20] and Smith et al. 2012 [28] both used a single question on physical inactivity to compare migrant South Asians, second-generation South Asians and White British or European origin populations. Both reported that adult second-generation South Asians were more active than the migrant generation, but still less active than the White British or European origin population. Smith et al. 2012 reported on physical activity in Indians, Pakistanis and Bangladeshi separately. The pattern of lower physical inactivity in the secondgeneration compared to the first-generation was the same for all three ethnic groups, although the actual levels of inactivity were differed between the three groups. Within the South Asian ethnic group, the Indian ethnic group had the lowest prevalence of physical inactivity (31.5 %) and the Bangladeshi group had the highest prevalence of physical inactivity (49.4 %); the White ethnic group had the lowest prevalence of physical inactivity overall (26.7 %). The difference in mean age between the first and second-generation was less than 10 years in both papers. Pollard et al. 2008 used the International Physical Activity Questionnaire to measure physical activity in Pakistani women, which asks a range of questions [24] . As with the results from Lean et al. 2001 and Smith et al. 2012 , the second-generation Pakistani women were more active than the migrant generation, but less active 
Attitudes, motivators and barriers to physical activity
The review of quantitative observational papers revealed that there is not only evidence of variation in physical activity prevalence within UK South Asians, but also between the first and second-generations. The quantitative papers had limited information on potential explanations for those differences. With our review of the qualitative literature we therefore aimed to ascertain what studies had been done exploring the attitudes, beliefs, motivators and barriers towards physical activity in UK South Asians, with a particular focus on the second-generation.
Attitudes, motivators and barriers for physical activity in children
Five papers reported on motivations and barriers to physical activity in South Asian children, but only two of these discussed generational differences in health behaviours within South Asian groups. Table 5 summarises these themes using the socioecological framework as a guide. Placing the themes into a socioeconomic framework helps to understand if the motivations and barriers are at an individual-level, social-level or neighbourhoodlevel; once we know this, we can begin to understand in which areas interventions might be necessary. The majority of the themes focused on barriers, which were situated at all levels of the socioeconomic model, including Asian cultural factors, school facilities, the neighbourhood environment and parental concerns over the cost of physical activity. Only three themes relating to motivations are present in the literature for children, with two of these focusing on boys. One of the themes was a motivator for boys but a barrier for girls, in that boys were described in one paper as being more interested sports than girls are.
One paper also reported that family activities would be more appealing to Asian people and so would help South Asian children be more physically active.
Attitudes, motivators and barriers around physical activity in second-generation adults Twelve papers reported on motivators and barriers to physical activity in South Asian adults in the UK, although only three of these reported any information on the second-generation. Two papers and one report described a change in behaviour or attitudes in the secondgeneration, but gave further no detail. Grace et al. 2008 report that in focus groups, younger and secondgeneration Bangladeshi women supported resisting the traditional norms and expectations of women in Bangladeshi culture [39] . Farooqi et al. 2000 report that some participants in focus groups commented that, in contrast to the first-generation women being quoted, attitudes among younger Bangladeshi women are changing; for example a participant's daughter-in-law takes her own children swimming [38] . While only brief, both these papers indicate that there may be a positive change in attitude towards physical activity in the secondgeneration of South Asian women.
The report by Rai and Finch 1997 describes differences in attitudes between younger and older people; all of their study participants aged under 30 were born in the UK [49] . Rai and Finch 1997 studied both Black and South Asian people and combine the findings from these two ethnic groups in their discussion. They note that younger people do not share some of the beliefs of older 
Lack of facilities in the local area
Girls not encouraged to play out because of people looking at them (Bangladeshi) people and that their views are more shaped by the media as compared with older people. The authors state that the experience of early life in the UK underpins the differences between the younger and older people, who had grown up in other countries.
While Rai and Finch 1997 have not explicitly reported the differences between second-generation and firstgeneration South Asians within their report, we were able to analyse the quotes by South Asians aged under 30 (reported as all being born in the UK). Table 6 summarises the themes discussed by participants in both the report by Rai and Finch, and in the two peer-reviewed papers. While there were some Asian cultural and religious barriers, there is an indication that there may be a change in attitudes among the younger and secondgeneration towards the commonly reported barriers to physical activity found in South Asian women [2] 
Discussion
Summary of findings
This review demonstrated that there is some evidence of differences in the prevalence of physical activity between first and second-generation South Asians in the UK, and between second-generation South Asians and the White British population. There is also limited evidence that second-generation South Asian adults have different attitudes to physical activity as compared to the first-generation. The studies that have explored physical activity in children have predominantly focused on barriers, but do also show that factors in the neighbourhood and school environment affect the physical activity of South Asian children in the UK. This is an important finding, as it shows that factors other than ethnic background are affecting the physical activity of South Asian children.
Comparison to existing literature
Previous reviews on physical activity in South Asians have shown that physical activity prevalence is low in these ethnic groups, but have not reported on variation in prevalence levels within these ethnic groups. While there have been no other reviews on this topic within the UK, there is evidence from the Netherlands to support generational differences in CVD risk factors in ethnic minority groups [57, 58] . Hosper et al. find differences in levels of obesity, smoking, physical activity and alcohol consumption in Turkish and Moroccan migrants to the Netherlands. They also find that socioeconomic status in women was higher in the second-generation compared to the first-generation. While caution must be made in comparing the socioeconomic status changes of two different ethnic groups in two different countries, it is plausible that the advantages of being born in a country compared to migrating to it would benefit the second-generation of an ethnic minority, as appears to be the case for Turkish and Moroccan immigrant women to the Netherlands. This finding corroborates the findings of Smith et al. 2012 , who use Health Survey for England data in their paper and also report higher socioeconomic positions in the UK-born ethnic minority groups compared to the first-generation [28] . Unfortunately there was no information available by gender from the papers included in this review to compare to Hosper et al's findings.
Small samples and failure to adjust for important confounding variables limited the generalisability of results that would have otherwise been highly valuable in ethnicity and physical activity research. Papers studying ethnic minorities can suffer from low sample sizes due to the smaller proportion of people from ethnic minorities in the general population. It is therefore, perhaps, unsurprising if studies reporting on subsections of the UK ethnic minority population struggle to recruit enough participants for a quantitative examination of the pooled results. The age structure of the second-generation may have made it difficult to obtain a large sample size for second-generation adults. However, some of these studies were conducted over ten years ago and there may now be enough adults in the UK-born ethnic minority groups to improve sample sizes. It should also be noted that the age structure of ethnic minority populations varies for each group, with the average age at migration to the UK and time since the majority of migration took place for each ethnic group affecting the current age structure of the second-generation.
Results from this review indicate that there is some evidence of UK-born ethnic minorities obtaining a higher socioeconomic position than their parents. This is coupled with an increase in physical activity prevalence between the generations. Smith et al's 2012 paper indicates that higher socioeconomic status may be the cause of changes in obesity prevalence for some ethnic minorities [28] , but much more information is needed before accurate recommendations for policy can be made. What we do know is that the epidemiology of CVD in twenty to thirty years' time is likely to be different for second-generation ethnic minorities if their physical activity behaviours are not the same as those of the migrant generation.
At present a limited amount is known about the epidemiology of physical activity in second-generation South Asians, although it is apparent that they are more active than the migrant generation; even less is known about the reasons for this increase and in what ways physical activity behaviour has changed. More theoretically-informed quantitative research with adequate sample sizes needs to be carried out in order to establish firmly the differences in physical activity prevalence between the generations of ethnic minorities. Future research also needs to distinguish different South Asian minorities to reflect the heterogeneity of the groups comprising 'South Asian'; appropriate strategies for physical activity improvement can only be developed if research results are presented separately for each ethnic group. Grieser et al. 2006 explored the physical activity attitudes, preferences and practices of African American, Hispanic and Caucasian girls aged 11 to 13 in the United States [59] . While the authors do not state whether the participants were born in the United States, we do know that the girls were attending school in the United States. The authors found few differences in attitudes towards physical activity between the ethnic groups, and thought that only a small number of these differences were related to ethnic background; for example, many Hispanic girls reported doing childcare in the past seven days. There were differences in the favoured activities of the ethnic groups. Although Grieser et al. 2006 studied different ethnic groups in a different country, the principle that ethnic minority adolescents may have similar physical activity attitudes to the majority ethnic group, or ethnic groups is important to note. The report by Rai & Finch highlights the importance of a childhood in the UK, citing the importance of childhood experiences in developing attitudes towards physical activity [49] . Some of the motivators and barriers to physical activity described by Rai & Finch are similar to those described in a review by Allender et al. 2006 . Their review on understanding participation in sport and physical activity in the UK reports issues such as cost and being motivated by wanting to maintain appearance [56] . There is not enough information from this review to know whether second-generation South Asians have similar physical activity attitudes to the White British population in the UK, but if childhood and school experiences are relevant for physical activity attitudes, this is theoretically possible.
Strengths and limitations of the review
As far as we are aware, this is the first paper to review and assess studies reporting on physical activity in second-generation UK South Asians. We conducted a systematic searched of the literature although we may have missed research published in the 'grey' literature.
Ideally, systematic reviews are conducted independently by two researchers whose their findings are compared, but one author carried out the systematic search for this review. We are confident that all relevant papers were included, but because only one person screened the papers for inclusion we cannot rule out the possibility that extra papers may have been eligible for inclusion in the study.
Our analysis of the papers was hindered by the different groupings of ethnic minorities used in the paper. A number of the papers used the broad categorisation of 'South Asian' , which is not directly comparable to the more detailed categories of 'Indian' , 'Pakistani' and 'Bangladeshi' as these three groups differ in their socioeconomic and CVD risk factor profiles [54] . While we attempted to compare all the papers, this should be taken into account.
One strength of this paper is the inclusion of both quantitative and qualitative literature. Quantitative methods are limited in their ability to explain the causes of differences between populations. Qualitative methods are ideally suited to this, and the papers in this review indicate that second-generation South Asians have a different attitude towards physical activity as compared to the first-generation, something which could not be gleaned from the quantitative literature.
Conclusions
This research highlights that there is variability in physical activity behaviour within South Asians in the UK. This review has shown that for second-generation South Asians, particularly adults, research that accurately measures the level of physical activity is still to be done. Some work has begun on identifying factors that influence physical activity, but in the majority of the quantitative literature, socioeconomic factors are omitted from analysis, and we found no peer-reviewed qualitative literature studying physical activity in second-generation South Asian adults as a distinct group. There were some studies on South Asian children, but these were limited in that they mainly focused on barriers to physical activity.
From the papers found in this review, it seems there is a significant gap in the literature on the perceptions, attitudes and experiences of physical activity among second-generation South Asians in the UK, which potentially has importance for health and social inequalities policies in the UK.
